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Using Social Matching to Allocate D-Learning Tutors
ABSTRACT
The D-Learning is a way of teaching that makes possible the training of professionals using a set of computational tools that supports the teaching-learning process. Researches had invested in the idea of optimize teachers and tutors performances using his peculiarity, course curriculum and students profiles. Therefore, this research uses a quantitative approach; the mined data from a Virtual Learning Environment (VLE) and from surveys elaborated for possible tutors of a D-Learning graduation course. This work has the objective of develop and propose a social matching computational model that can help D-Learning course coordinators in the selection and allocation process of teachers and tutors. To validate this Genetic Algorithm developed model (GA) based system. The obtained results evidence the viability of the proposed model and new variables must be considerate in the process of docent team constitution for future researches and to model improving.  
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1 Introduction
Due to the increasing integration between information systems, in different areas of contemporary society, a massive amount of produced and stored on databases [1]. This premise explains D Learning too; a way of teaching/learning that is growing around the globe, since that the interactions between students, teachers, and VLE generates a massive amount of data. Due this, put together and process all that data became a complex and impracticable task.
Therefore, data mining surges as a great possibility in the process of finding potentially relevant knowledge in VLE and organized databases, using algorithms, as well as the use of processing data tools, to find new relevant patterns [2].
Amidst all this number of tools applied to VLE stands out recommendation systems that, in general, are used as an instrument to support pedagogical practices, through the suggestion of courseware, using several filtering approaches [3].
However, in 2005, Terveen and McDonald created the term “Social Matching Systems”, which refers to systems that recommends people to other people. As the VLE make possible the interaction between different user’s types, a huge amount of possibilities appeared for this kind of system. 
Considering the complexity of the big educational systems, that has a wide variety of courses, and a huge quantity of enrolled students, some recommendation models that uses evolutionary computation had gained prominence in function of applications that works using this kind of algorithms.
In addition, [4] explain that during the interactions between teachers-tutors and students through VLE, may occur problems that cause extra work and stress for both parties. Among the encountered problems are, mainly, the excessive number of students, the incompatibility of DL tutors and students profiles, and any difficulties that the DL tutor has to assimilate the courses contents, which may cause delays in the work delivery, reduced participation in virtual learning environment and classes’ performance decline.
Therefore, this article was built in order to answer the following question: "Is it possible to develop a computer model that helps the coordinators of distance education courses in the choice and allocation process of teachers-tutors?”
This obeys the following organization: In this section, we presented the introductory aspects; Section 2 will be presented aspects related to the development of social matching systems, in section 3 will be presented the proposed model and its technical features; Section 4 will present the results, section 5 presents the conclusions and then the references used throughout the text.
2  Development of a Social Matching System
 [5] explain that the recommendation is a feature that helps users to make choices from a range of possibilities, acting as a kind of filter. Already [6] presented the term "Social Matching Systems", in order to define the Recommender Systems able to recommend people to other people rather than just recommending information, products or services. 
In the context of system development, GA models aim at using the evolutionary principle found in nature to find solutions for computational problems, taking as a basis for this, the nature survival of the fittest model. For this reason, they are categorized within the context of artificial intelligence blind search algorithms in artificial intelligence that use an approach of metaphors between biology concepts and search algorithms.
Given the nature of this research problem, we opted for use of Holland’s Genetic Algorithm [7], considering that the advisors recommendation for a large student group in an educational system is a complex task. Binary strings, called chromosomes, represent individuals of the population in all these algorithms.
For the allocation problem of teachers-tutors, based on the profile of the DL tutor and the teacher, beyond the maximum number of classes that can be taken, It was agreed that a chromosome is a vector with dimension equal to the number of classes offered and that the contents of their cells is a natural number belonging to the interval [1, number of profiles of DL tutors]. 
For example, consider Table 1, referring to the profiles of teachers-tutors, and Table 2, referring to teachers/classes profiles.
Chromosome c1= [1,1,2,3,2] represents respectively:
1)
The allocation of the tutor whose profile is in the 1st line of Table 1 for teacher/subject that is in the 1st line of Table 2;
2)
The allocation of the tutor whose profile is in the 1st line of Table 1 for teacher/subject that is in the 2nd line of Table 2;
3)
The allocation of the tutor whose profile is in the 2nd line of Table 1 for teacher/subject that is in the 3rd line of Table 2;
4)
The allocation of the tutor whose profile is in the 13rd line of Table 1 for teacher/subject that is in the 4th line of Table 2; and 
5)
The allocation of the tutor whose profile is in the 2nd line of Table 1 for teacher/subject that is in the 5th line of Table 2.
	Tutor/Area of Knowledge
	A
	B
	AB

	Tutor 1
	0
	0
	1

	Tutor 2
	0
	1
	0

	Tutor 3
	1
	0
	0


Table 1. Representation of Tutors Profiles.
	Teacher/Area of Knowledge
	A
	B
	AB

	Teacher 1
	0
	0
	1

	Teacher 2
	0
	0
	1

	Teacher 3
	0
	1
	0

	Teacher 4
	1
	0
	0

	Teacher 5
	0
	1
	0


Table 2. Representation of Teachers Profile
3   Methodology
The proposed work will discuss the development of a social matching computational model, returned to assist the manager of D-Leaning, the choice and allocation process of DL tutors. Therefore, a quantitative approach is used [8]. Initially were identified aspects of data mining and social systems in combination of VLE and educational databases, and the possible variables that can affect the choice and allocation of a DL tutor. Beyond addition, we sought to illustrate the model operation, through plans and graphics for the operation and development of the software used to validate the model.
Therefore, after obtaining the main theoretical foundations necessary to the work, the bachelor's program in Information Systems, of Federal University of Alagoas (Universidade Federal de Alagoas), chosen to validate the proposed model. For this purpose, we used data of pre-selected candidates to compose the DL tutor box of the course mentioned above, collected through a questionnaire.
Were also collected data regarding quantitative demands (e.g., number of professionals required the course curriculum, training required, etc...) related to professionals who must work in this context.
After the data collecting, we developed a social matching system that uses models of genetic algorithms and techniques of data filtering [3], through the C + + programming language. Such data used in order to validate the proposed model.
3.1 The Proposed Model
Figure 1 shows the social matching computational model that uses the proposed recommendation techniques. The model follows the sequence below: 
1) Initially, the tool provided two databases: one containing the subject’s data and the other containing questionnaires of potential DL tutors. 
2) For this purpose, at first, the DL tutor candidate interacts with the system interface, informing your access key (login and password). 
3) After entering the information, the system presents a structured questionnaire developed in order to extract the most useful information from DL tutors, regarding the formation of their profiles; 
4) Soon after, the DL tutor inserts some important information such as name and contact, followed by your answer to the main question, this choice represents a TRUE value and the other FALSE value. This information will be stored in the database, representing their profile;
5) Then, the system accesses the database and extracts the subjects of teacher’s profiles, subtending that the theme of the subject is their area of ​​expertise. The course code indicates if the teacher works in the areas A, B or AB (A + B);
6) The manager also determines the number of students each DL tutor may have.
7) Finally, teacher and teachers-tutors profile database will convert into binary tables with the same number of columns. In parallel, will be build a database containing the maximum number of class DL tutors can teach and the current number of classes that they are teaching.
These tables used by the Genetic Algorithm fitness function, which will build plans for allocating DL tutors for each existing class. The plans generated will be displayed on a screen to the process managers choose what best fits your needs. 
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Figure 1. Representation of the Proposed Model.
4   Results
As the studied course offered in four different cities, consider the demands of tutors for 7th semester classes. In the 7th semester offered five (05) subjects simultaneously for four (04) poles. Thus, the chromosome (Tutors Allocation Plans), in this case, will be a vector with size of 5 x 4 = 20 (twenty). I.e., it is necessary to have tutors in 20 (twenty) different situations, to meet the course demand for these 4 (four) classes.
4.1 Applications of Holland’s Genetic Algorithm
The social matching applied model in the context of the bachelor’s in Information Systems, offered by the Universidade Federal de Alagoas in partnership with the Universidade Aberta do Brasil, in four cities in the state of Alagoas (Maceió, Santana do Ipanema, Olho D’água das Flores and Maragogi). To prepare the table with the teacher’s profile, were selected the five last teachers to teach subjects through the VLE. While for to prepare the table with the tutor’s profile, we selected the ten (10) potential candidates, who have gone through training to perform the function. A questionnaire was applied for covering the training/performance area of these professional.
	Questionnaire – DL Tutors

	Information System Course 

	Tutor:

	Contact: 

	Which area of knowledge are you experienced:
	A - Math and science (  )
	B - Social science (  )
	Areas A + B (  )


Table 1. Questionnaire to Extract Tutor's Profiles.
To validate the proposed model, it was agreed that the profile of the teacher / class would be represented by the area of ​​knowledge of the discipline. Thus were obtained the tables 4, 5 and 6, which were used as data base system treated in this work.
	Tutor/Area of Knowledge
	A
	B
	AB

	Tutor 1
	0
	0
	1

	Tutor 2
	1
	0
	0

	Tutor 3
	0
	1
	0

	Tutor 4
	0
	0
	1

	Tutor 5
	1
	0
	0

	Tutor 6
	0
	1
	0

	Tutor 7
	0
	1
	0

	Tutor 8
	0
	0
	1

	Tutor 9
	1
	0
	0

	Tutor 10
	0
	0
	1


Table 2. DL Tutor's Profiles
	Teacher/Area of knowledge
	A
	B
	AB

	Professor 1
	0
	0
	1

	Professor 2
	0
	1
	0

	Professor 3
	0
	1
	0

	Professor 4
	1
	0
	0


Table . Teacher's Profiles
Table 6 indicates the maximum capacity that each tutor has to take a class and the current number of classes attended by the tutor. To demonstrate the operation of the system, it was agreed that tutors who marked optionally Area AB (A + B) have Maximum Capacity of Classes = 3, as they may also act in disciplines defined as Area A or B. The other tutors have Maximum Capacity of Classes = 2. As in this case, the tutors had not been distributed, all have the current number of classes = 0. However, the model in question can be applied in cases where the tutor’s distribution has already occurred.
	Tutors
	Maximun Class Capacity
	Current number of classes

	Tutor1
	3
	0

	Tutor2
	2
	0

	Tutor 3
	2
	0

	Tutor 4
	3
	0

	Tutor 5
	2
	0

	Tutor 6
	2
	0

	Tutor 7
	2
	0

	Tutor 8
	3
	0

	Tutor 9
	2
	0

	Tutor 10
	3
	0


Table . Parameters of Student Distribution
4.2 Results of Using Social Matching Systems
The system checked if the tutor in question has the capacity (maximum number of classes) to take a particular class, if the answer is positive the function continues checking the tutors and teacher/class profiles compatibility.
The system was started, summarizing the pre-established rules for tutor allocation, and the initial chromosome was randomly generated with fitness= 13.
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Figure . Initial Chromosome generated by the Software
Respecting previously established stop conditions, the system continued until the 9th chromosome generation, where it was found that the more fitted chromosome which represents the most appropriate tutor allocation plan.
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Figure . Tutor Allocation Plan Suggested by the Software
5   Conclusions
The research presented results are considered satisfactory. The recommendation system developed can be applied on a much larger scale than the sample used in this work. Furthermore, it allows the flexibility of its parameters, giving autonomy to the educational manager and ensuring that the recommendations reflect the interests of those responsible for the allocating teachers process.
The Social Matching System proposed, which synthesized the rules referred to profile compatibility and work capacity, constituted in a tool to validate the proposed model in this paper. The tool offers to manager a plan that try to minimize the difficulties related to the incompatibility of profiles and teaching overloading. If the tool does not solve the tutor allocation problem, at least facilitates its resolution, since the manager VLE now has a plan built either to abide it or to adjust to what him considers ideal.
Despite the good results, it is known that the data filtering techniques used in the system, combined with other mentioned recommendation techniques in [3], could generate further consistent suggestions.
On the other hand, the software proposed in this paper presents an alternative, in terms of technical recommendation applied to VLE, which can be used in systems for creation of teaching teams, in cases where the factors "compatibility" and "labor capacity "are relevant.
Through the developed proposed model is expected that, from now on, the coordinators of distance education courses have at your disposal, automated solutions that assist in minimizing problems like misallocation of resources in education management and the difficulties faced in the allocation of teacher-tutors.
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